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1

2.

| nt roducti on
1.1 Background
Thi s Suppl enmental Assay Method (SAM is an in vitro assay
met hod which enploys a cell culture systemutilizing
cytopathic effect (CPE) and/or hemadsorption (HAd) of guinea
pig red blood cells (RBC) to determ ne the parainfluenza
3 virus (PI3V) content of nodified-live veterinary vacci nes.
1.2 Keywords
Par ai nfl uenza 3 virus; PI3V, potency test, titration, in
vitro, CPE, HAd
Materi al s
2.1 Equi prent /i nstrunment ati on
2.1.1 Incubator,! 36° £ 2°C, high humdity, 5% % 1% CG,
2.1.2 Water bath,2 37° £+ 1°C
2.1.3 Pipettors,3 25 pyl, 500 pl, and tips4

2.1.4 Vortex m xer5s

2.1.5 Miltichannel pipettor, 50-300 pl x 8 or 12
channel ¢

2.1.6 Mcroscope,” inverted |ight

o o A W N e

~

Mbdel 3336, Forma Scientific, Inc., P.O Box 649, Marietta, OH 45750-0649 or equival ent
Mbdel MW 1120A, Blue M Electric Co., 304 Hart St., Watertown, W 53094 or equival ent

Pi petman, Rainin Instrument Co., Mack Rd., Box 4026, Woburn, MA 01888 or equival ent

Cat. No. YE-3R Analytic Lab Accessories, P.O Box 345, Rockville Centre, NY, 11571 or
equi val ent

Vortex-3 Genie, Mddel G560, Scientific Industries, Inc., Bohem a, NY 11716 or equival ent
Fi nni pette, Labsystens OY, Pulttitie 9, 00810 Hel sinki 81, Finland or equival ent

Mbdel CK, O ynpus Anerica, Inc., 2 Corporate Center Dr., Melville, NY 11747-3157 or

equi val ent



CVB/ NVSL MVSAMD102. 01
Testing Protocol Page 4 of 17

Suppl enental Assay Method for the Titration of Parainfluenza 3 Virus in Vaccines

2.1.7 Centrifuged and rotor?
2.2 Reagent / suppl i es
2.2.1 PI3V Referencel®

2.2.2 Madin-Darby bovine kidney-Acell st ( NDBK-A)
found to be free of extraneous agents as tested by Code
of Federal Regulations, Title 9 (9 CFR).

2.2.3 Diluent Medium

2.2.3.1 9.61 g mnimm essential nediumwth
Earl e’ s salts w thout bicarbonate!?

2.2.3.2 2.2 g sodium bi carbonat e (NaHCG;) 13

2.2.3.3 Dissolve with 900 nl dei oni zed wat er
(DW.

2.2.3.4 Add 5.0 g | actal bum n hydrol ysate or
edanmne* to 10 mMm DW Heat to 60° = 2°C until

di ssolved. Add to ingredients in Section 2.2.3.3
w th constant m xi ng.

.3.5 QS to 1000 M with DW adjust pHto
-6.9

.2
.8 wi th 2N hydrochloric acid (HC ).

2.2.3.6 Sterilize through a 0.22-pmfilter. 16

® Model J6-B, Beckman Instruments, Inc., 2500 Harbor Blvd., Fullerton, CA 92834-3100 or
equi val ent

° Mbdel JS-4.0, Beckman Instruments, Inc. or equival ent

Seed quantities available upon request fromthe Center for Veterinary Biol ogics-Laboratory
(CvB-L), P.O Box 844, Anes, |A 50010 or equival ent

Cat. No. ATCC CCL-22, Anerican Type Culture Collection, 12301 Parklawn Dr., Rockville, M
20852- 1776

2Cat. No. 410-1500EF, Life Technol ogies, Inc., 8400 Helgerman Ct., Gaithersburg, MD 20884 or
equi val ent

Cat. No. S-5761, Sigma Chenmical Co., P.O Box 14508, St. Louis, MO 63178 or equival ent

*Edani ne, Cat. No. 59102, Sheffield Products, P.O Box 630, Norw ck, NY 13815 or equival ent

Cat. No. 9535-01, J.T. Baker, Inc., 222 Red School Ln., Phillipsburg, NJ 08865 or equival ent

®Cat. No. 12122, Gel man Sciences, 600 S. Wagner Rd., Ann Arbor, M 48106 or equival ent
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2.2.3.7 Aseptically add:

10 m L-gl utam net’

100 units/m penicillins

50 pg/ M gentam cin sul fate?®
100 pg/ M streptonmyci n2o

2.5 pg/ M anphotericin B2

ko=

2.2.3.8 Store at 4° + 2°C
2.2.4 G owh Mdium
2.2.4.1 900 M of D luent Medium

2.2.4.2 Aseptically add 100 i gamma-irradi at ed
fetal bovine serum ( FBS)

2.2.4.3 Store at 40 + 20C
2.2.5 M ntenance Medi um
2.2.5.1 980 mM Diluent Mdium

2.2.5.2 Aseptically add 20 mM gama-irradi at ed
FBS.

2.2.5.3 Store at 4° + 20C
2.2.6 Al sever’s Solution
2.2.6.1 20.5 g dextrose (GHi.Q) 22
2.2.6.2 8.0 g sodiumcitrate (NasGHO2H,) 23

2.2.6.3 4.2 g sodiumchloride (NaC )24

L-gl utam ne-200 mM (100X), liquid, Cat. No. 320-503PE, Life Technologies, Inc. or equivalent
*8Cat. No. 0049-0530-28, Schering Laboratories, 2000-T Galloping Hill Rd., Kenilworth, NJ
07033 or equival ent

Cat. No. 0061-0464-04, Schering Laboratories or equivalent

Xcat. No. S-9137, Sigmm Chenical Co. or equivalent

ZLcat. No. A-4888, Sigmm Chenical Co. or equivalent

2ZCat. No. D12-500, Fisher Scientific Co., 2000 Park Ln., Pittsburgh, PA 15275 or equival ent
Bcat. No. S279-500, Fisher Scientific Co. or equivalent

%4Cat. No. 3624-01, J.T. Baker, Inc. or equival ent
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2.2.6.4 0.55 g citric acid (GHsO) 25
2.2.6.5 QS to 100 M wth DW
2.2.6.6 Filter through a 0.22-pmfilter.
2.2.6.7 Store at 4° + 20C

2.2.7 Phosphate buffered saline 10X (PBS)
2.2.7.1 8.0 g Nad
2.2.7.2 0.2 g potassiumchloride (KO )26

2.2.7.3 0.2 g potassi um phosphate, nobnobasi c,
anhydr ous (KH.PQ,) 27

2.2.7.4 1.15 g sodi um phosphat e di basi c,
anhydr ous ( Na;HPQ,) 28

2.2.7.5 QS to 1000 M with DW adjust the pHto
7.0-7.3 with 5N sodi um hydroxi de ( NaCH) 29;
autocl ave at 15 psi, 121° + 20C for 35 = 5 m n.

2.2.7.6 Store at 4° + 20C
2.2.8 1X PBS

2.2.8.1 100 m 10X PBS

2.2.8.2 900 m DwW

2.2.8.3 Store at 4° + 20C

2.2.9 GQui nea pig (RBC) in an equal volune of
Al sever’s Sol ution

% Cat. No. A104-500, Fisher Scientific Co. or equival ent
%Ccat. No. P217-500, Fisher Scientific Co. or equivalent
"Cat. No. 3246-01, J.T. Baker, Inc. or equival ent

% Cat. No. 3828-01, J.T. Baker, Inc. or equival ent

#Cat. No. SS256-500, Fisher Scientific Co. or equival ent
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2.2.10 Trypsin versene (TV) Solution
2.2.10.1 8.0 g Nad
2.2.10.2 0.40 g Kd
2.2.10.3 0.58 g NaHCO
2.2.10. 4 0.50 g irradiated trypsin3®

2.2.10.5 0.20 g versene or disodiumsalt
et hyl enedi am netetraacetic acid (EDTA)3t

2.2.10.6 1.0 g dextrose
2.2.10.7 0.4 m 0.5% phenol reds3?
2.2.10.8 QS with DWto 1000 m .
2.2.10.9 pHto 7.3 wth NaHCG;.
2.2.10.10 Filter through a 0.22-umfilter.
2.2.10.11 Store at -200% 4°C

2.2.11 Tissue culture plates, 96 well 33

2.2.12 Pol ystyrene tubes, 17 x 100 nm#

2.2.13 Polystyrene tubes, 12 x 75 mm#°

2.2.14 Conical tube, 50 ni 3¢

2.2.15 Serological pipette, 10 m 37

cat. No. 0152-15-9, DIFCO Laboratories, P.O Box 331058, Detroit, M 48232-0758

%Lcat. No. E 5134, Sigmm Chenical Co. or equivalent

%2Cat. No. P0290, Sigma Chenmical Co. or equival ent

%cCat. No. 3596, Corning Costar Corp., 1 Alewife Center, Canbridge, MA 02140 or equival ent

% Fal con® 2057, Becton Dickinson Labware, 2 Bridgewater Lane, Lincoln Park, NJ 07035 or
equi val ent

% Fal con® 2058, Becton Dickinson Labware or equival ent

%Cat. No. 62.547, Sarstedt, Inc., P.O Box 468, Newton, NC 28658-0468 or equival ent

%"Fal con® 7530, Becton Dickinson Labware, or equival ent
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2.2.16 G aduated cylinders, 25 m, 50 mM, 100 m, and
250 m38, sterile

2.2.17 Infectious bovine rhinotracheitis nonospecific
antiserun® (IBR AS)

2.2.18 Bovine viral diarrhea nonospecific antiseruns®
(BVD AS)

2.2.19 Bovine respiratory syncytial virus nonospecific
anti serunm (BRSV AS)

2.2.20 Plastic wash bottle, 500 ni 40

3. Preparation for the test
3.1 Personnel qualifications/training
Personnel nust have training in cell culture technique, the
principles of aseptic technique, and virus titration assays.
3.2 Preparation of equipnent/instrunmentation

On the day of test initiation, set the water bath at
360 + 20C.

3.3 Preparation of reagents/control procedures

3.3.1 Preparation of NMDBK-A Pl ates.

%Cat. No P34546-02, P34546-03, P34546-04, and P34546-05 respectively, Col e-Parner |nstrunent
Co., 625 Bunker Court, Vernon Hills, IL 60061-9872 or equival ent

% Reference quantities available upon request fromthe CVB-L or equival ent

“0Cat. No. 2402, Nalge Nunc Int., 75 Panoramm Creek Dr., Rochester, NY 14602 or equival ent
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3.3.1.1 Cells are prepared from heal t hy,
confluent MDBK-A cells, that are maintai ned by
passing every 5 + 2 days. Two days prior to test
initiation, cells are renoved fromthe growth
containers by using TV Solution. Using a

mul ti channel pipettor, add 200 pl/well of 1054to
1056 cells/m cells suspended in G owh Mdium
into all wells of a 96-well cell culture plate.
Prepare 1 MDBK-A plate for the controls and the
first 3 Test Serials. Each additional plate
allows testing of 4 Test Serials. These becone
the MDBK-A Plates. Incubate at 36° £ 2°Cin a CG
i ncubator for 48 £ 12 hr. Gowh Mdiumis not
changed unl ess excess acidity occurs or cells are
not confluent in 48 hr.

3.3.2 Preparation of PI3V Reference Control

3.3.2.1 On the day of test initiation, a vial of
Pl 3V Reference is rapidly thawed in a
369 + 2°C water bath and tenfold dilutions nmade:

1. Place 4.5 mM of D luent Mediuminto
6, 17 x 100-mm pol ystyrene tubes | abel ed
10-1 to 106 respectively, using a 10-n
serol ogi cal pipette.

2. Using a 500 pl pipettor, transfer 500 p
of PI3V Reference to the 10! tube; mx by
vortexing. Discard pipette tip.

3. Using a new pipette tip, transfer 500 p
fromthe 10! | abel ed tube to the 10-2 tube;
m X by vortexing.

4. Repeat Section 3.3.2.1.3 for each of the
subsequent dilutions, transferring 500 p
fromthe previous dilution to the next
dilution tube until the dilution series is
conpl et ed.



CVB/ NVSL MVSAMD102. 01
Testing Protocol Page 10 of 17

Suppl enental Assay Method for the Titration of Parainfluenza 3 Virus in Vaccines

3.3.3 Preparation of 0.5% RBC suspension for HAd test

1. Upon receipt of the guinea pig blood, transfer
20 M of RBCs to a 50-m conical tube.

2. QS to50mM with Al severs Sol ution.

3. Mx by inverting several tines.

4. Centrifuge for 15 £+ 5 mn at 400 x ¢
(1500 rpmin the J6B centrifuge with a
JS-4.0 rotor).

5. Renove supernatant and buffy coat by
aspirating wwth a 10-m serol ogi cal pipette.

6. Repeat Sections 3.3.3.2 through 3.3.3.4 for a
total of 3 washes.

7. Pipette 500 pl of packed RBCs to 100 ml of
1X PBS; mx by inverting for a 0.5% RBC
suspensi on.

8. Store at 4% + 20C. use within 1 wk of
col |l ecti on of RBCs.

3.4 Preparation of the sanple

3.4.1 The initial test of a Test Serial will be with a
single vial (a single sanple from1 vial). On the day
of test initiation, renove the seal and stopper from
both the Test Serial bottle and the bottle containing
t he acconpanying diluent. Measure the diluent into a
sterile graduated cylinder according to the nunber of
doses indicated on the manufacturer’s instructions
(e.g. for 50 dose container of 2 m per dose,
reconstitute with 100 m of diluent) and aseptically
pour the diluent into the |yophilized bottle of
vaccine. M x by vortexing.



CVB/ NVSL MVSAMD102. 01
Testing Protocol Page 11 of 17

Suppl enental Assay Method for the Titration of Parainfluenza 3 Virus in Vaccines

3.4.2 Viral neutralization. 1In order to determ ne the
PI3V titer in a multifraction product, neutralize the

| BR, BVD, and BRSV fractions with nonospecific

anti serum

3.4.2.1 |1BR/ PI3V Vacci ne

1. 1.0 mM of the reconstituted Test Seri al
is diluted with 4.0 nl of Diluent Mediumin a
17 x 100- mm pol ystyrene tube; m x by

vort exi ng.

2. Mx 500 pl of Section 3.4.2.1.1 dilution
of Test Serial with 500 ul IBR AS in a

12 x 75-mm pol ystyrene tube, |abel ed

10-t. M x by vortexing.

3. Incubate at roomtenperature (RT)
(230 + 20C) for 45 + 15 mn.

4. The m xture constitutes a 10-! dilution
of the Test Serial.

3.4.2.2 |BR/ PI3V/BVD Vacci ne

1. 1.0 mM of reconstituted Test Serial is
diluted with 4.0 mM of Dluent Mediumin a
17 x 100- mm pol ystyrene tube; m x by

vort exi ng.

2. 1.0 mM of Section 3.4.2.2.1 dilution of
Test Serial is mxed with 500 pl of IBR AS
and 500 pul of BVD ASin a

12 x 75-mm pol ystyrene tube, |abeled 10-1.
M x by vortexing

3. | ncubate at RT for 45 + 15 mn.

4. The m xture constitutes a 10-! dilution
of the Test Serial.
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3.4.2.3 |1BR/ PI 3V/ BVD/ BRSV Vacci ne

1. 2.0 mM of reconstituted Test Serial is
diluted with 8.0 m of Diluent Mediumin a
17 x 100-mm pol ystyrene tube; m x by

vort exi ng.

2. 1.5 mM of Section 3.4.2.3.1 dilution of
the Test Serial is mxed with 500 pul of IBR
AS, 500 pl of BVD AS and 500 pl of BRSV AS in
a 12 x 75-mm pol ystyrene tube, |abeled 10-.

M x by vort exing.

3. | ncubate at RT for 45 + 15 m n.

4. The m xture constitutes a 10-! dilution
of the Test Seri al.

3.4.2.4 PI3V Mnoval ent Vacci ne

1. 500 pl of the reconstituted Test Seri al
is diluted wwth 4.5 nl of Diluent Mediumin a
17 x 100- mm pol ystyrene tube, |abel ed

10-1. M x by vortexing.

3.4.3 Sample dilutions. Five, tenfold dilutions are
made fromthe 10! dilution of the Test Serial using
Di | uent Medi um

1. Place 4.5 mM of D luent Mediuminto each of
five 17 x 100- mm pol ystyrene tubes | abel ed

10-2 through 10-¢6, using a 10-m serol ogi cal

pi pette.

2. Pipet 500 pl of the Test Serial fromthe
10-1 tube into the 10-2 tube; m x by vortexing.
Di scard pipette tip.

3. Using a newtip each tinme repeat Section
3.4.3.2 to the remaining tubes transferring

500 pl fromthe previous dilution tube to the next
tube until the final dilution is made (10-6); m x
by vortexing between each dil ution.
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4. Per f ormance of the test

4.1 Aseptically decant the G owmh Mediumfromthe MDBK-A
Plates into a suitable container.

4.2 Inoculate 5 wells/dilution with 25 pul/well of the
diluted Test Serial and the PI3V Reference Control

(10-3 through 10-%). Change tips between each uni que sanpl e
(e.g., each Test Serial and the PI3V Reference Control), but
tip changes are not necessary between each dilution in a
series if pipetting fromthe nost dilute to the nost
concentrated within that series (e.g. 10-¢ through 10-3).

Thi s beconmes the MDBK-A Test Plate.

4.3 Mintain 5 wells as uninocul ated cell culture controls
on each pl ate.

4.4 Incubate the MDBK-A Test Plate at 36% £ 20C in a CG
i ncubator for 60 £ 10 mn for virus adsorption.

4.5 After incubation, add 200 pl/well of Mintenance Medi um
to the MDBK-A Test Plates with a multichannel pipettor.

4.6 |Incubate the MDBK-A Test Pl ate undi sturbed at
362 £+ 20C in a CO incubator for 102 + 6 hr.

4.7 At the end of incubation, read the MDBK-A Test Plate at
100X magni fication on an inverted |light m croscope and
exam ne for CPE characterized by cell fusion

4.7.1 Wlls displaying 1 or nore CPE foci, are
considered to be positive for PlI3V.

4.7.2 Results are recorded as the nunber of CPE
positive wells versus the total nunber of wells

exam ned for each dilution of the Test Serial and the
Pl 3V Ref erence Control

4.8 1If CPE is not detected by m croscopic exam nation, the
MDBK- A Test Plate may be read by HAd as foll ows:
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4.8.1 Maintenance Mediumis decanted fromthe NDBK-A
Test Plate into a suitable autoclavable container and
cells are rinsed once with RT 1X PBS using a plastic

wash bottle or by immersion into a pan filled with RT
1X PBS. 1X PBS is decanted imredi ately after filling.

4.8.2 To each well add 200 pl of 0.5% RBC Suspensi on.

4.8.3 Plates are allowed to incubate for 15 + 5 mn at
RT.

4.8.4 The 0.5% RBC Suspension is decanted and the cell
nmonol ayer washed 3 tinmes with 1X PBS as in
Section 4.8.1.

4.8.5 The final wash is decanted and the nonol ayers
exam ned using an inverted |ight m croscope at

100X magni fication. Wlls containing one or nore RBC
clusters adhering to the cell nonol ayer are considered
to be positive for PlI3V.

4.8.6 Record the nunber of HAd positive wells versus
the total nunber of wells exam ned for each dilution of
the Test Serial and the PI3V Reference Control.

4.9 Calculate the PI3V endpoints of the Test Serial and the
Pl 3V Ref erence Control using the nethod of Spearnan-Karber
as commonly nodified. The titers are expressed as | 0gio 50%
tissue culture infective dose (TCIDsg) of the test wells.

Exanpl e:

10-3 dilution of Test Seri al
10-4 dilution of Test Seri al
10-5 dilution of Test Seri al
10-6 dilution of Test Seri al

5/5 wells CPE/HAd positive
5/5 wells CPE/HAd positive
2/5 wells CPE/HAd positive
0/5 wells CPE/HAd positive

Test dose titer = (X - d/2 + [d * §]) where:

X = 10gi of |owest dilution (3)
d = logi of dilution factor (1)
S = sum of proportion of CPE/ HAd positive
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(5+5+2) =12 = 2.4

5 5

Test dose titer = (3 - 1/2 + (1 * 2.4) = 4.9
Adjust the titer to the Test Serial dose size by adding the
| 0gi0 of the reciprocal of the Inocul ation Dose divided by
the Test Serial Dose where:

| nocul ati on Dose = ampunt of diluted Test Serial added to
each well of the Test Plate

Test Serial Dose = Manufacutrer’'s recomended vacci nati on

dose
Exanpl e:
Pl 3 endpoi nt =4.9
0.025 M _inoculum= _1 = 1.9 log
2 mM dose 80
Total = 6.8 | og

Titer of the Test Serial is 1088 TCl Dy.

5. Interpretation of the test results
5.1 For a valid assay

5.1.1 The calculated TCIDs titer of the PI3V Reference
Control nust fall within plus or mnus 2 standard
deviations (x 2 SD) of its nean titer, as established
froma mninmmof 10 previously determned titers.

5.1.2 The uninocul ated cell controls can not exhibit any
CPE or cloudy nedia that woul d indicate contam nation.

5.1.3 The lowest dilution of the PI3V Reference Control
must exhibit a 100% positive CPE/HAd (5/5), and the

hi ghest (nost dilute) nust exhibit no positive CPE HAd
(0/5).
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5.2 If the validity requirenents are not nmet, then the
assay is considered a NO TEST and nay be retested w thout
prej udi ce.

5.3 If the validity requirenents are net and the titer of
the Test Serial is greater than or equal to the titer
contained in the Animal and Plant Health Inspection Service
(APHI'S) filed Qutline of Production (OP), the Test Serial is
consi dered SATI SFACTORY

5.4 If the validity requirenents are net but the titer of
the Test Serial is less than the titer contained in the
APH S filed Qutline of Production, the Test Serial is
retested according to 9 CFR, Part 113. 8.

6. Report of test results

6.1 Results are reported as TCl D5, per dose.

6.2 Record all test results on the test record.

7. Ref er ences

7.1 Code of Federal Regulations, Title 9, Part 113. 309,
U.S. Governnent Printing Ofice, Washington, DC, 2000.

7.2 Cottral CGE, (Ed.), 1978, Mnual of standardi zed net hods
for veterinary m crobiology. Constock Publishing
Associ ates, Ithaca, NY, pg.731.

7.2 Finney, DJ, 1978, Statistical method in biol ogical
assay. Giffin, London. 3rd edition, pg.508.
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8. Summary of revisions

This docunent was rewitten to neet the current NVSL/ CVB QA
requi renents, to clarify practices currently in use in the
CVB-L, to provide additional detail and to reflect these
changes fromthe superseded protocol

1) the use of Madi n-Darby bovine kidney-A cells instead
of primary bovine enbryonic kidney cell cultures

2) the replacenent of the 24-well cell culture plates by
96-wel | plates, and

3) to include newy added vaccine viruses to the serum
neutralization step.



